Structural and functional repetition in a marine mussel adhesive protein.
The DOPA-rich polyphenolic protein secreted by the marine mussel Mytilus edulis establishes key chemical linkages in a water-resistant adhesive. Molecular cloning of the gene for this remarkable protein reveals its primary structure as one of the most repetitive proteins identified in the animal kingdom. Expression and purification of polyphenolic proteins from recombinant yeast have provided sufficient material to demonstrate adhesivity of these polypeptides in the laboratory. Adhesive tests reveal a water-resistant bonding capacity of the protein that is dependent on in vitro modification of tyrosine residues to DOPA and the subsequent oxidation to quinone.